Introduction
============

The sustainable development goals (SDGs) adopted by the United Nations in 2015 propose a new target for global health: the aim of SDG 3 is to "ensure healthy lives and promote well-being for all at all ages".[@R1] This paper addresses the role of technology in helping to achieve this goal. It does so by focusing on how assistive technologies can help improve the well-being of people living with dementia and by placing a particular emphasis on the human rights implications of these technologies.

There are several reasons for this approach. First, although assistive technologies can play a vital role in supporting the well-being of people with disabilities, there is a huge unmet need for access to these technologies. According to World Health Organization (WHO) estimates, more than a billion people globally could benefit from assistive technologies, yet only one in 10 has access to them.[@R2] Research into how assistive technologies can improve well-being will help raise awareness of this need. Second, although assistive technologies may support people with a wide range of disabilities, a focus on care for elderly people is relevant given that the population is ageing in many countries. As WHO has noted, due to ageing populations and increases in noncommunicable diseases, more than 2 billion people will need at least one assistive technology by 2050.[@R2] Third, dementia is an important public health concern in ageing populations. In 2012, WHO concluded that "dementia poses one of the greatest societal challenges for the 21st century".[@R3] In many countries, an ageing population will be associated with a disproportionately large rise in the number of people living with dementia -- the number may increase from 46.8 million people worldwide in 2015 to an estimated 131.5 million by 2050,[@R4] with substantial implications for health-care costs. The total worldwide cost of dementia in 2018 could be 1 trillion United States dollars.[@R4] Fourth, without research into assistive technologies and greater global awareness of the unmet need for these technologies, particularly in low- and middle-income countries,[@R5]^,^[@R6] the divide might grow between countries in access to assistive technologies based on their income.[@R2] Finally, an emphasis on human rights provides a reminder that technologies should be introduced in ways that are supportive of and respect the rights of vulnerable members of the community.[@R7]

Assistive technologies
======================

Assistive technologies range from basic aids, such as walking canes, through to high-tech devices such as robots.[@R5]^,^[@R6] Some new assistive technologies are potentially valuable for improving the health and care of people living with dementia: memory and communication aids, safety devices,[@R8] global positioning system (GPS) tracking,[@R9]^--^[@R11] companion robots[@R12]^--^[@R14] and technology for so-called smart homes.[@R15]^,^[@R16] Indeed, it has been argued that these technologies may have a triple-win effect because they may: (i) delay entry into institutional care; (ii) reduce the burden on caregivers; and (iii) improve the quality of life of dementia patients.[@R17] The use of assistive technologies is often limited to basic aids but older people's growing familiarity with the Internet and increased global use of digital technologies, including mobile phones, may help drive demand for more sophisticated aids.[@R5]

Although the ethical implications of assistive technologies have previously been examined,[@R18]^--^[@R21] very little consideration has been given to legal issues,[@R22] to how these technologies could or should be regulated,[@R15] or to the measures that may need to be taken to ensure their use is consistent with human rights obligations and with social citizenship rights of participation in civil society. Moreover, little attention has been paid to incorporating decisions about assistive technologies into the advance care planning processes, even though, as Eltis points out, "decisions respecting assistive technologies can and should be made at the time of diagnosis".[@R22]

Traditionally, concerning behaviour by people with a cognitive impairment, including dementia, has been dealt with using restrictive practices, such as physical restraint or medication.[@R7]^,^[@R23]^--^[@R25] The use of assistive technologies in dementia care adds a new technological dimension: in addition to supporting people living with dementia and enhancing their living arrangements, assistive technologies may also provide new mechanisms for surveillance, for limiting privacy and for restricting movement.

The use of robots in dementia care may help reduce loneliness in some people living with the condition, may provide opportunities for social interaction and may ease the burden of care, which is traditionally borne by women.[@R26] However, it has also been argued that social robots may devalue caring and reduce human contact with the elderly, thus limiting rather than enhancing social interaction.[@R26] For some, the use of robotics in dementia care may be seen as part of a broader social trend to outsource care, a trend that undermines the concept that a person-to-person relationship is the foundation of care and that, it is argued, risks transforming the nature of the care encounter.[@R27] Complex ethical questions also arise. For example, when a human interacts with a machine that has human characteristics and treats that machine as if it were human, does this pose a problem, particularly for vulnerable people? And, is there a level of deception involved that makes the use of such machines unethical?[@R28]^,^[@R29] The ongoing debate on whether assistive technologies will enhance or undermine the dignity of those living with dementia[@R18] makes it essential that the human rights implications of these technologies are examined.

Human rights
============

In a conference briefing document published in 2015, WHO recognized the importance of a human rights-based perspective on people living with dementia and recommended adopting the PANEL+ approach, which addresses participation, accountability, non-discrimination, empowerment and legality.[@R7] Patients' organizations can help ensure human rights and the first international organization whose members comprise only people with dementia -- Dementia Alliance International -- was established in 2014.[@R30] In addition, the United Nations Convention on the Rights of Persons with Disabilities[@R31] is critically important for developing a robust, rights-focused regulatory framework for the use of assistive technologies in dementia care. Governments that are signatories to the convention are required to adopt a human rights framework and it is expected that the convention will have a profound impact on countries' mental health and disability laws.[@R32] It has been suggested that ratification of the convention would be a good starting point for jurisdictions that do not have domestic legislation supporting the use of assistive technologies for people with disabilities.[@R5]^,^[@R6]

According to McSherry, the convention "has the potential to change the landscape for human rights for those with disabilities".[@R33] Importantly, the convention is not simply aspirational but "is a formal convention, not mere guidance, and therefore has the force of international law".[@R32] The requirement in the convention for States Parties to provide reports on their domestic implementation of the convention (Article 35) and to make these reports publically available (Article 36) means that actions taken to implement the convention will be subject to public, international scrutiny.[@R32]^,^[@R34] Although the convention has a transformative potential for the care of people with disabilities in general, several of its provisions have particular relevance to dementia care.

Article 4
---------

Under Article 4 of the convention, States Parties have an obligation to undertake research and to develop new technologies, including assistive technologies, "suitable for persons with disabilities, giving priority to technologies at an affordable cost" -- Article 4(1)(g) -- and to provide information about such technologies -- Article 4(1)(h). These provisions recognize that assistive technologies can improve the lives of people with disabilities, including those with dementia. They are also consistent with the central role governments must play in addressing the unmet need for assistive technologies. Importantly, the requirement under Article 5(3) for States Parties to ensure that reasonable accommodation is provided for people with disabilities imposes an obligation on States Parties to provide positive support. The provision, availability and use of assistive technologies to support people living with dementia may, then, fall within the reasonable accommodation requirement.

Article 9
---------

Assistive technologies may also help people with disabilities, including dementia, to continue to live independently. Obligations under convention Article 9 address accessibility -- that is, provisions that "enable persons with disabilities to live independently and participate fully in all aspects of life".

Article 12
----------

Article 12 of the convention requires that people with disabilities have "equal recognition before the law". Much of the analysis of the convention has focused on one particular implication of Article 12:[@R35]^,^[@R36] the move towards supported decision-making and the need to respect the rights, will and preferences of people living with cognitive impairment and away from the traditional approach of substitute decision-making, where decisions are made for others. States Parties may therefore need to amend their domestic legislation to ensure that the legal rights of people living with dementia are recognized. As WHO has noted, legislation should recognize "free and informed consent to treatment, supported decision-making, and procedures for implementing advance directives".[@R7]

Article 18
----------

Under Article 18 of the convention, States Parties are required to recognize, among other things, the rights of people with disabilities to liberty of movement and to choose their residence freely. These requirements have implications for the development of national laws and policies to support people with disabilities, including people living with dementia, and to recognize the need for dementia-friendly environments that support healthy and active ageing.[@R7] Entitlements that affect where a person can go or live are among the most sensitive for people living with dementia. Technologies such as GPS tracking that can be used in and beyond the home may enable people with dementia to enjoy greater freedom of movement and to stay in their home longer than would otherwise be possible.

Article 19
----------

Article 19 of the convention supports the right to live independently and to be included in and participate in the community. However, the degree to which assistive technologies will facilitate these rights is unclear at present. For example, although assistive technologies may support family members and other informal carers and may enable people with disabilities to continue being cared for at home rather than in an institution, it is unclear whether these technologies will actually broaden social interactions. Further research is required in this area. For instance, it has been argued that Article 19 should be interpreted as implying that barriers and obstacles to therapeutic access to outdoor spaces should be eliminated. The removal of such barriers would reduce the adverse impact that confinement within closed spaces, often indoors, may have upon a progressive condition such as dementia.[@R37]

Article 22
----------

Electronic and other forms of monitoring and surveillance can be used to ensure the safety and well-being of people living with dementia. However, their use may intrude into people's privacy to an extent that, on balance, may not be justifiable and may even have negative therapeutic consequences because of their impact on a person's sense of independence and autonomy. National laws should protect the right to privacy of people living with dementia -- this right is recognized in convention Article 22, which precludes people with disabilities from being subjected to various forms of unacceptable interference with their privacy, correspondence or communications. Moreover, there is an express stipulation that this right should apply "regardless of place of residence or living arrangements".

Article 25
----------

Article 25 of the convention recognizes the health-related rights of people with disabilities and the "right to enjoyment of the highest attainable standard of health without discrimination on the basis of disability". As we have argued, various kinds of assistive technologies have the potential to improve the health of people living with dementia and access to these technologies, where beneficial, is essential for achieving the health-related SDG 3.

Without an evaluation of assistive technologies' implications for human rights, they may fail to live up to their promise to improve the lives of people with dementia and their carers. They may even have a counterproductive effect, by eroding rights and freedoms that are highly valued by people living with dementia. A final consideration, over and above the principles articulated in the convention, is the need for distributive justice and fair access to assisted technologies by people with dementia.[@R17] Given the unmet need for assistive technologies, particularly in low- and middle-income countries, the promotion of innovation and the development of low-cost assistive technologies should be prioritized.[@R5]^,^[@R6]^,^[@R38]

Technological development
=========================

The development of assistive technologies involves research to evaluate the needs and wishes of people living with dementia and their carers to assess the acceptability and utility of these technologies.[@R39] The participation of people with dementia is required to obtain meaningful results,[@R40] which links to the theme of participation in WHO's PANEL+ approach to dementia.[@R7]

Dementia strikes at the heart of the traditional principles guiding participation in research, namely the requirement to obtain an individual's consent. Such consent depends on the person having decisional capacity.[@R41] Until relatively recently, people perceived to be vulnerable, especially those with cognitive impairments such as dementia, who may be incompetent to take decisions, have often been excluded from participating in research to protect them from exploitation.[@R40]^,^[@R42] In the face of concerns that exclusion from research was protecting some groups to death, however, vulnerable groups are no longer routinely excluded from the benefits that can accrue from participating in research.[@R40]^,^[@R42] The evolution from substituted decision-making to supported decision-making under the convention raises questions about how consent for people living with dementia to participate in dementia-focused research should be negotiated in the future. Although the ability of people living with dementia to make decisions about participation should not be underestimated,[@R41] it is still not clear exactly what type of consent to research for people living with dementia will be negotiated under a convention-focused framework for decision-making.

The need for, or adoption of, assistive technologies may be influenced by other technological developments in society. For example, many people living at home with early-stage dementia provide their internet banking access details to a family member or friend, who then manages their finances with them on an informal basis. Technological advances, such as the use of iris identification instead of passwords, may undermine the utility of such arrangements (which are not free of the risk of misuse). This may result in more restrictive options: for example, the person living with dementia: (i) may have to officially appoint payment nominees or representative payees for pensions;[@R43] (ii) may be pressured to execute enduring or durable powers of financial attorney; or (iii) may have to resort to formal financial guardianship. This would be problematic under the convention, which rejects proxy decision-making.[@R44] On the other hand, the development of smart card technologies may offer better guarantees of personal privacy than are available under protective regimes that require the registration of durable powers as a condition of their recognition -- a measure which may deter the adoption of such private planning options.[@R45]

Advance care planning
=====================

Technology can also be used to increase awareness of the need for advance care planning (for example, via social media) and to improve access to documentation on planning. In addition, technology has changed the way this documentation is stored and retrieved -- the effect has been to enhance the reliability, accessibility and (perceived) authority of advance care plans, for example, through e-health initiatives.[@R46] The process of advance care planning could also be improved by technology. Although the literature on decision-making aids in health care[@R47] and in advance care planning is extensive,[@R48] there has been very little research on how assistive technologies could be used in such planning.

A key question is whether assistive technologies could extend the period during which a person living with dementia would have the capacity to make their own decisions about health care. Technologies that support memory, provide a concrete decision-making process that organizes complex decisions into a series of more manageable options, or provide medical information to help frame choices are examples of technologies that can assist the supported decision-making required by the convention, according to at least one understanding of supported decision-making. These technologies -- and others that facilitate communication -- could also be relied upon to help discern a person's will and preferences in relation to health care for a longer time than current law recognizes him or her as having capacity. Under Article 12, the convention requires a person's will and preferences to be respected despite cognitive impairment. However, this requirement may give rise to tensions with other rights, including the right to health recognized in Article 25. One issue yet to be properly resolved is whether or not this conception of supported decision-making should be recognized when the decision being made is one that will lead to withholding or withdrawing life-sustaining treatment, thus leading to the person's death.

Conclusion
==========

Assistive technologies can play an important role in supporting both the independence and care of people living with dementia and in helping them live healthy lives, as encapsulated in SDG 3. However, to meet this goal, it is essential that assistive technologies are affordable and accessible for people living with dementia and their carers and that staff charged with helping with the use of these technologies are trained and capable. The achievement of universal health coverage (target 3.8 of SDG 3) will help to ensure that the necessary technologies are accessible and affordable. For low- and middle-income countries, WHO's *Priority assistive products list*[@R49] will help countries meet their obligations under the SDGs and the Convention on the Rights of Persons with Disabilities. Furthermore, although assistive technologies may support independence, some technologies have the potential to intrude upon the rights, privacy and freedom of people living with dementia. Consequently, careful consideration should be given to their implications for human rights, in particular whether they support the principles articulated in the convention, which provides an established and valuable human rights framework for appraising new technologies. An approach to evaluating innovative technologies that places human rights at its core will help ensure that these technologies will improve the lives of people living with dementia.
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